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Effects of Physical Activity on Older Adults with
Cognitive Impairment: A Critically Appraised Topic

By
Amaiah Young
Under the mentorship of Dr. James Karnes
ABSTRACT
The aging population is the fastest growing population currently. Older adults are most
susceptible to cognitive impairment, because of the natural cognitive decline with age.
Physical activity changes the body physically by increasing strength and endurance of
muscles, and aids quality of life by decreasing the negative impact of cognitive
impairment. This study investigated the influence of physical activity on cognitive
performance of cognitively impaired older adults. This study found that physical activity
had a beneficial effect on cognition when physical activity plans were done for at least 6
months and of moderate to high intensity. While, all areas of cognition were not affected,
executive control function, working memory, and attention did show positive correlation in
response to physical activity. Understanding the connection between physical activity and
cognition will consequently aid healthcare professionals in improving quality of life by
slowing cognitive decline.
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Evidence-Based Practice Question
Does physical activity affect the cognitive performance of older adults with cognitive
impairment?
Introduction
Older adults (>65 years) are the fastest growing population. Older adults are also more
likely to see cognitive decline as they age. As of 2019, about 11.7% of adults over the age of 65
are cognitively impaired. (CDC,2019) Decline in cognitive performance can lead to difficulty
concentrating on tasks, remembering important information, making decisions, and learning new
tasks. This is important because these traits are needed to complete daily tasks. Understanding
different ways to decrease cognitive decline will be beneficial to treatment of cognitively
impaired individuals in the future. This will give healthcare professionals a variety of treatment
options to implement to slow the decline while also improving the overall quality of life.
Physical activity has been shown to make physical changes in the body including aiding
weight loss, helping with completing everyday activities, improving brain health, reduce risks of
disease, and improving muscle and bone strength. (CDC,2022) Furthermore, research on the
influence of physical activity is being conducted to examine its effects on the cognitive
performance of older adults with cognitive impairment. Many studies showed that physical
activity has a positive influence on varying aspects of cognition including working memory,
attention, and executive control function. This is valuable because these can be used daily to
allow individuals to complete daily tasks independently. The type and duration of physical
activity plans is valuable to understand how physical activity can be adequately used to improve

cognitive performance in older adults which is important as it will give healthcare professionals
insight on how to use physical activity clinically.
Criteria for Selecting Evidence
·

·

·

Types of participants
o Older adults
o Cognitively impaired
Types of intervention
o Physical activity plans (aerobic, resistance, stretching, or aerobic)
o Dual-task programs
Types of studies
o Randomized control trials
o Cohort studies
o Meta-analysis
o Systematic review
o Literature review
o Levels of Evidence I, II, III, IV, V

References

(Kelly et al.,
2014)

Study Objectives

The article aimed
to explain the role
of physical activity
in improving
cognitive function
and delaying
cognitive decline
in older adults.

Level of evidence/
Study Design/Sample

Level I
Design- Metaanalysis and
systematic review of
25 randomized
controlled trials.
Sample- 731
participants in
aerobic exercise, 304
in resistance training
and 106 in Tai chi
exercise.
Additionally, 572 in
“no exercise” active
groups and 172 in
“no intervention’
control groups. The
Mean age of
participants across all
studies was 65 years.

Intervention and Outcome
Measurements

Intervention- Specific
durations and intensities
were not stated for the
variety of included studies.
Participants were put in
different groups and the
cognition across groups was
evaluated with pre and post
test evaluations
Outcome measurementsParticipants were tested for
their ability to recall
information as well as
working memory, verbal
fluency, recognition,
reasoning, attention, and
processing speed.

Results

Interventions that combined aerobic
and resistance training were most
beneficial for promoting healthy
cognitive functioning. Executive
function is where most participants
excelled.

(Bherer et al.,
2013)

This paper aimed
to evaluate the
relationship
between physical
activity and how it
can help slow
down typical
chronological
aging and
associated
symptoms.

Level V
Design- Literature
review providing an
overview of findings
showing correlations
between physical
activity and
cognitive, and brain
functions in older
adults. Observation
of cross-sectional,
longitudinal, and
intervention studies
Sample- In the
longitudinal study,
older adult
participants were
observed. Similarly
in another study,
woman aged 57-85
were participating in
the study.
Furthermore, there
was an observation
of 57 older adult
subjects. In the last

Intervention- Participants
received functional and
structural brain imaging
observing entorhinal cortex,
orbital-frontal cortex, and
the hippocampus over the
course of 30 months. In
another study, participants
underwent a 10-week
aquatic fitness program.
Another form of
intervention that was
observed was older adults in
a six-month aerobic
(walking) training program.
Additionally, 57 adults were
observed as they completed
a 10-month aerobic or
strength training program.
To measure selective
attention and conflict
resolution the Stroop test
was used after 6 months.
Outcome MeasurementsThe review included
measurements such as
structural and functioning

The findings concluded that
cardiorespiratory fitness is associated
with more efficient cognitive functions.
It was further explained that any form
of physical activity more than once a
week for 2.5 years showed less
cognitive decline. Moreover, there was
significantly more improvement in
cognition with the aerobic activity
compared to stretching. Positive effects
on cognitive control are directly related
working memory, processing speed,
attention, and general mental
functioning domains.

physical activity
group observed there
were 62 community dwelling men aged
65-75 and 155
women in the same
age group.

brain imaging(fMRI),
VO2max index, Clinical
Dementia Rating Scores,
and the Stroop Test to
measure physical activity
and cognitive performance.

(Angevaren et
al., 2008)

The aim of this
paper was to assess
the effectiveness of
improved
cardiorespiratory
fitness and the
effectiveness of
physical activity on
cognitive
functioning in
older adults
without known
cognitive
impairment.

Level I
Design- Review of
11 random control
trials that fit
inclusion criteria.
Sample- Older adults
over 55 years old.

Intervention- In this study
any form of exercise of
varying intensities, duration
or frequency was used.
Comparable interventions
included strength and
balance programs and
mental activities.
Outcome MeasurementsCognitive function n was
measured with a
neuropsychological test or
the Mini Mental Status
Examination.
Cardiorespiratory fitness
was measured with maximal
VO2 max, estimated VO2
max, or other fitness-related
measure.

Of the 11 studies, eight concluded that
aerobic exercise increased participants
cardiorespiratory fitness. This increase
in cardiorespiratory fitness coincided
with cognitive improvements on motor
function, cognitive speed, and auditory
and visual attention. Although there
were significant positive notes on these
subsections of cognition, there was no
significant change in most other
comparisons.

(Öhman et al.,
2014)

The objective of
this article was to
systematically
review effects of
physical exercise
on cognition of
older adults with
mild cognitive
impairment (MCI)
or dementia.

Level I
Design-Systematic
review from 22
randomized control
trials.
Sample- Subjects
with MCI or
dementia.

Intervention- Methods
included walking, Tai chi,
ergocycling, and strength
training. Durations varied
from 6 weeks to 12 months.
Outcome measurementsCognitive measurement
tools were heterogenous.
However, to measure
cognition the Mini- Mental
State examination,
Alzheimer’s Disease
Assessment scale cognitive
subscale, and the clinical
dementia rating sum of
boxes were the most
common outcome
measurements.

Results showed positive effects of
physical exercise on cognition.
Improvements were seen mainly in
global cognition executive function,
attention, and delayed recall.

(Baker et al.,
2010)

The objective of
this paper was to
examine effects
that aerobic
exercise had on
cognition and other
biomarkers related
to Alzheimer’s
Disease for older
adults with mild
cognitive
impairment.

Level II

Intervention- Participants
were placed into either highDesign- Participants intensity aerobic or
were randomly
stretching control groups.
placed into one of the The aerobic group exercised
groups for a 6-month at 75%- 85% of heart rate
clinical trial.
reserve for 45-60 minutes, 4
days a week for 6 months
Sample- Participants under fitness trainer
included thirty- three supervision. The stretching
adults (17 women
control group had the same
and 16 men); 55-85
schedule but performed
years old, mean age
stretching exercise while
= 70 years with
maintaining a heart rate
amnestic mild
below 50% their heart rate
cognitive impairment reserve. Glucometabolic and
treadmill test were done
before and after the study
and assessed the fat
distribution using dualenergy x-ray
absorptiometry. Blood was
also collected at baseline,
month 3, and month 6.
Outcome measurementsCognitive performance was
measured using SymbolDigit Modalities, Verbal

Six months of high-intensity aerobic
exercise had effects on cognition based
on gender. For women who were at
high risk for cognitive decline, aerobic
fitness improved executive control
processes. For men, aerobic fitness
increased their performance on the
Trails B test which measures task
switching and visual attention.

Fluence, Stroop, Trails B,
Task Switching, Story
Recall, and List Learning

(Barnes et al.,
2003)

The objective of
this article was to
determine if
cardiorespiratory
fitness at baseline
is associated with
maintenance of
cognitive function
over 6 years.

Level IV

Intervention- At baseline
both the treadmill exercise
Design- Prospective test and the Mini-Mental
cohort longitudinal
State Exam (MMSE) were
study observed over
performed. During the 26 years.
minute progressive treadmill
exercise test, participants
Sample- Three
exercised to their own
hundred and fortymaximal capacity or until
nine communitystopped by physician and
based individuals
then physically examined.
aged 55 years and
Throughout the exercise,
older who showed no individuals breathed into a
evidence of
mask to measure oxygen
cardiovascular
consumption and carbon
disease,
dioxide production. The
musculoskeletal
MMSE was administered
disability, or
study participants to
cognitive impairment evaluate their orientation to
at baseline.
time and place, registration
and recall of three words,
attention/calculation,
language ability,
visuospatial ability, and
ability to follow
instructions. After 6 years a
detailed cognitive test
battery was administered to

Cardiorespiratory fitness was positively
associated with the preservation of
cognition over a 6-year period. The
relationship between participant
cognitive performance and
cardiorespiratory levels remained
consistent. This suggest maintaining
high cardiorespiratory fitness can
consequently protect against cognitive
dysfunction.

a sub-sample of the
participants.
Outcome measurements- To
assess cardiorespiratory
fitness researchers used the
treadmill exercise test and
measured oxygen uptake
efficiency. Cognition was
measured with the MMSE,
Trail-making test, Part B,
the Stroop interference test,
the digital symbol test, and
the California Verbal
Learning Test. To measure
verbal memory with
cognition participants were
asked to name as many
different words beginning
with the letter “s” in one
minute and then to name as
many animals as possible in
one minute.

(Miller et al.,
2011)

The objective of
this paper was to
see if there is a
connection
between cognition
and physical
activity. And, if so,
what type and what
dosage is most
effective on
cognitive
performance.

Level V
Design- A review of
multiple studies was
performed to discuss
methodological
problems.
Sample- Older adults
aged 60-79 years of
age. Another sample
included older adults
with a mean age of
68 years.

Intervention- Brain mass is
associated with cognition so
after the completion of the
6-month program brain
scans were performed to
observe gray matter volume
of the prefrontal, superior
parietal, and the
middle/inferior temporal
areas were examined and
showed greater gray matter.
Another study examined the
correlation between VO2
max and hippocampal
volume after a 3-month
aerobic fitness program. At
the completion of the
program, brains were
examined to assess changes
in the volume of the medial
temporal lobe.
Outcome measurementsBrain volume measures
were measured using an invivo voxel-based
morphometric technique to
measure differences in brain
tissue volume. Correlated

Results showed physical activity does
lead to improved cognition. Generally,
aerobic exercise had more of an effect
than stretching exercises on cognition.
However, any type of exercise for at
least 6 months had overall greater
showed improvement in cognition. The
duration should be at moderate
intensity(31-45 minutes) to see the most
effect on cognition.

fitness was measured with
estimated VO2 max.

(Biazus-Sehn
et al., 2020)

This article aimed
to identify effects
that physical
activity has on
cognition of older
adults with mild
cognitive
impairments.

Level I
Design- Metaanalysis of 27
randomized clinical
trials.
Sample- A total of
2077 participants
with a mean age of
71.8 years.

Intervention- the mean
change of cognitive
outcomes for the fitness
group and the control group
were compared. Participants
completed either an aerobic,
resistance or
multicomponent exercise
protocol. Pre- and postmean deviations of global
cognitive function were
collected and evaluated.
Outcome measurementsCognitive outcomes were
validated by
neuropsychological test or
test battery included global
cognition function or any
domain of cognition

Results concluded physical exercise
improves global cognitive function. The
analysis of subgroups showed that there
was noticeable connection between
intensity and modality of the physical
exercise. Mind-body exercises at
moderate intensity showed significant
improvement in cognition of older
adults with mild cognitive impairment.

(Gates et al.,
2013)

The objective of
this study was to
evaluate how
effective physical
exercise is on the
cognition in older
adults with mild
cognitive
impairment.

Level I

Intervention- Participants
were assigned to either a
Design- Metamoderate aerobic or high
analysis of 14
intensity training group and
randomized control
were compared with control.
trials.
In other studies, groups
were assigned to a lowSample-1,695 adults intensity walking program
aged over 65 years
or resistance training. Four
old with mild
additional trials combined
cognitive impairment resistance with balance and
or a mean score of
aerobic training. Sessions
24-28 on the Mini
varied from 30-90 minutes
Mental State Exam.
at two to four sessions a
week. Duration of
interventions ranged from 6
weeks to 52 weeks. Exercise
was mostly performed in
groups, but some were
either individual or mixed.
Outcome MeasurementsCognitive performance was
measured via MMSE both
in its entirety and modified.
Additionally, cognition was
measured using ADASCog,
CAMCOG and fluid

Results showed effects of exercise on
verbal fluency. However, no significant
benefit was found for additional
executive measure, memory, or
information processing. Larger scaled
RCTs should be conducted to further
explain the true relationships between
exercise and cognition on individuals
with MCI.

intelligence with subtests of
the WAIS-R. Executive
function with measured
using the Stroop test, Trail
Making test B, and verbal
fluency.

(Kirk-Sanchez The objective of
& McGough, this paper was to
2013)
summarize the role
of exercise on
neuroprotection
and cognitive
performance.

Level I
Design- Metaanalysis of multiple
randomized control
trials.
Sample- Samples in
observational studies
included both men
and woman of older
age with varying
exercise habits

Intervention- Men and
women were asked to selfreport the distance they
walk on the daily basis or
the duration they work out.
With these self-reports these
same individuals underwent
brain imaging to measure
brain atrophy over time.
Outcome measurementsPhysical activity was
measured by the selfreported distances and
duration of exercise
routines. Cognition was
measured

Structured, higher intensity, longer
duration exercise programs with
multiple components individualized to
the person showed the most promise for
preserving cognitive performance and
overall function in older adults.

(Tseng et al.,
2011)

The aim for this
review was to
examine effects of
exercise
improvement on
cognitive function
in older people.

Level I
Design- Systematic
review of 12
randomized clinical
trials.
Sample- A range of
30-202 older adults
with and without
cognitive
impairment.

Intervention- Exercise
intervention included
moderate and high-intensity
resistance exercise programs
and aerobic and strengthand-flexibility activities
designed for healthy adults.
These programs were
performed for 6 weeks to 12
months with the majority
lasting 24 weeks. The
duration of each session
ranged from an unknown
time to 2 hours. The most
common frequency was
three times per week.
Outcome measurementsCognitive tools included the
Mini Mental State Exam,
Alzheimer’s Disease
Assessment ScaleCognitive Behavior section,
Clinical Dementia Rating,
and MRI brain volume.
Specific measures were
memory, executive function,
verbal fluency, information

Results concluded exercise has a
positive effect on cognition.
Furthermore, this effect is significant
when the exercise regimen lasts for at
least 6 weeks, and occurs at least three
times a week for 60 minutes.

processing, speed,
recognition, and reaction
time.

(Lautenschlag
er et al., 2008)

The objective was
to determine
whether physical
activity reduces
rates of cognitive
decline in at risk
older adults.

Level II
Design- Review of
randomized control
trials conducted
between 2004 and
2007.
Sample- 138
volunteers who
reported memory
problems

Intervention- Volunteers
were randomly grouped to
an education and usual care
group or a 24-week homebased physical activity
group
Outcome Measurementscognition was measured
with the Alzheimer Disease
Assessment ScaleCognitive Subscale (ADASCog) over the course of 18
months

Participants in the home-based physical
activity group showed improvement
while subjects in the usual care group
declined. Positive effects of physical
activity on cognition were apparent
after 6 months and persisted for at least
12 months after discontinuation of the
intervention.

(Nilsson et al., The aim of this
2022)
study was to
examine the
relationship
between physical
activity and
cardiorespiratory
fitness to cognition
in old age.

Level I
Design- Meta
analysis of
randomized control
trials.

Intervention- Twelve-week
behavioral intervention
involving physical exercise
immediately before
cognitive training, physical
exercise immediately after
cognitive training, or
cognitive training without
physical activity.

Sample- 115 healthy
individuals between
65 and 75 years of
age without serious
physiological or
Outcome Measurementspsychological illness. Cognitive assessment
included 18 tests targeting a
wide range of pre specific
domains including: working
memory, processing speed,
spatial reasoning, and verbal
reasoning. Physical activity
was measured with the
maximum rate of oxygen
consumption.

Physical activity had a small but
positive effect on cognition across
domains in older age. However, it was
unclear if physical activity played a
separable role in the positive effects on
cognition in old age.

(Fedor et al.,
2015)

The objective of
this article was to
evaluate effects of
brief, water-based
exercise
intervention on
cognitive
functioning and
cardiovascular
fitness in
community
dwelling older
adults.

Level I
Design- Randomized
control trial to
evaluate effects of
water-based
intervention on
cognitive
functioning.
Sample- 27 subjects
with a mean age of
63.26 in exercise
group and 33
additional subjects
with a mean age of
65.67 in the normal
action group.

Intervention- Moderateintensity daily water
aerobics class for 6
consecutive days. Control
group continued with their
normal daily routines. Pre
and posttest were given for
each group a week before
and after intervention.
Outcome measurementsCognitive performance was
measured using the
following:
Neuropsychological test
battery, The Montreal
cognitive assessment,
adaptive rate continuous
performance test, trail
making test A and B,
Frontal assessment battery,
Stroop test, revised Hopkins
verbal learning test, and
Rey- Osterrieth complex
figure test. Physical activity
was assessed by measuring
cardiovascular fitness,
evaluating self-reported

Exercise intervention produced
significant increases in both
cardiovascular fitness and cognitive
functioning across multiple domains. It
was found that 1 week of water
aerobics produced significant increases
in cardiovascular fitness as well as
executive function, attention, and
memory performance.

physical activity and the
exercise intervention.

(Kwok et al.,
2011)

The objective of
this article was to
compare the
effectiveness of a
customized
coordination
exercise program
to a strength
training
programing on
cognitive
functioning and
physical mobility
of aging adults.

Level II
Design- Prospective
study of randomized
clinical trials.
Sample- 40
participants (three
male and 37 female)
with normal
cognition from two
centers for elderly.

Intervention- Participants
completed either an 8-week
coordination training
program or an 8-week towel
exercise training program.
Outcome measurements- To
measure cognition the Mini
Mental State Exam and the
Chinese
Dementia Rating scale. The
timed up- and- go test was
used to test physical
mobility.

Low-intensity coordination or strength
could be beneficial to the cognitive
functioning of older adults. There were
significant differences in pre-test, and
post-test scores used to measure
cognition.

(Tsai et al.,
2021)

The aim of this
study was to
explore and
compare acute
effects of highintensity interval
training (HIIT) and
moderate-intensity
continuous
exercise (MICE)
on neurocognitive
performance in late
middle-aged and
older adults.

Level IV
Design- Balanced
within subject crossover design.
Sample- Twenty-one
healthy, late middleaged and older adults
(10 males and 11
females) ranging in
age from 50-70
years.

Intervention- Participants
visited the lab four times.
First visit consisted of
explanation of experimental
procedures. During visits 24, participants came to the
lab 3 different days with 7
days between sessions at
roughly 8:30-9:30 to control
for circadian rhythms.
Sessions consisted of three
intervention modes (HIIT,
MICE, REST) in a
randomly assigned
sequential order. HIIT and
MICE were performed on
an adjustable stationary bike
for 30 minutes. HIIT
consisted of a 4 min warmup, followed by 24 minutes
of high-intensity intervals
with alternating rest periods
and a two-minute cooldown.
MICE consisted of a 4minute warm-up, followed
by 24 minutes of moderateintensity exercise and a twominute cool down.

Study extended previous findings and
provided further evidence on the
positive effects of acute HIIT and
MICE training on neuropsychological
and neurophysiological functioning
related to working memory in middleaged and older adults.

Outcome MeasurementsCognition was examined
with a modified version of
delayed matching S1-S2
paradigm. Behavior
parameter, accuracy rates,
and reaction times were
measured and analyzed
using Neuroscan Stim2
software.

(Delbroek et
al., 2017)

The aim of this
study was to
investigate
connections
between cognition,
balance, and dual
task performance
in older adults.

Level II
Design- Randomized
control trial
Sample- Twenty
institutionalized
older adults (13
females, 7 males;
average age 87.2)
with cognitive
impairments.

Intervention- Participants in
the intervention group
performed a 6-week
program while those in the
control group maintained
typical daily living.Sessions
were two times a week for
six weeks. The session
durations gradually
increased from 18 minutes
in week 1 to 30 minutes in
week 5.

Outcome measurementsVirtual reality dual-task
training was measured with
BioRescue while balance
was measured with the
instrumental timed up-andgo test with and without
added cognitive task. The
Dutch version of the
Montreal Cognitive
Assessment (MoCA) was
used to assess memory,
,visuospatial abilities,
executive function,

The intervention group showed
significant improvement on the timed
up and go test and also reported that
dual task training was useful to their
concentration, memory, and balance.

orientation, and verbal
fluency.

(Donnezan et
al., 2018)

The goal of this
study was to
compare benefits
of simultaneous
training with
results of single
cognitive and
physical training
on executive
function,
cardiorespiratory
fitness,
locomotion,
balance, and
walking measures.

Level II
Design- Randomized
control trial
Sample- Sixty-nine
adults older than 65
years old diagnosed
with mild cognitive
impairment (MCI)

Intervention- Participants
were randomly assignment
to cognitive and physical
training (PCT), physical
training only (PT), cognitive
training only (CT), or nointervention control group
(C ). There were twentyfour, 1-hour training
sessions. Testing before and
after each session. Tests
were repeated 6 months
after to assess long-term
effects.
Outcome measurementsExecutive domain aspects of
cognitive functioning were
assessed with a battery of
neuropsychological tests
including Matrix Reasoning
test, the flexibility part of
Stroop Color Word test,
Digit Span Forward test and
Digit Span Backward test.
Cardiorespiratory fitness
was measured with a battery
of walking tests and

The most significant results were seen
in PCT group. Undergoing both
physical and cognitive training
simultaneously was more beneficial
than either type of training in isolation.
The PCT group improved in eight of
the 11 cognitive measures while both
the CT and PT group only improved in
two of the eleven measures.

Rockport test to measure the
estimated maximal oxygen
uptake. Locomotion and
balance were measured with
the timed-up-and go test.
Walking Stroop Carpet test
was used to measure
complex walking.

(Yang et al.,
2021)

The aim of this
study was to
evaluate effects of
a multicomponent
intervention a
slow, mild
cognitive
impairment
progression.

Level II
Design- Randomized
controlled trial.
Sample- 112 patients
aged 65 years
diagnosed with mild
cognitive
impairment.

Intervention- Participants
were assigned to either a 6month multicomponent
intervention or usual care.
Physical training was
completed in a group setting
under the supervision of
rehabilitation therapists. For
the first month physical
activity frequency was once
per week. For the remaining
months it was twice per
week. Data were collected at
months 1,3, and 6. Control
group intervention consisted
of three health education
classes (45 minutes each)
over 6 months.
Outcome MeasurementsGlobal cognitive function
was measured with
Montreal Cognitive
Assessment while physical
function was measured with
a short physical
performance battery and the
timed up and go test.

Intervention and control groups
improved, but participants in the
intervention group had more significant
improvement in cognitive function.
There were beneficial effects of
multicomponent intervention on
cognitive function in people with mild
cognitive impairment.

(Park et al.,
2019)

This study aimed
to investigate the
association
between dual-task
intervention
program and
cognitive and
physical function
and how this
affects patients
with dementia.

Level II
Design- Single
blinded randomized
control trial.
Sample- 49 older
adults with mild
cognitive
impairment.

InterventionCombined activity program
involved 24 weekly, 110minute sessions focused on
physical and cognitive
activities. Each session
consisted of a 10-minute
warm up, 10-minute stretch
training, 20 minutes of
aerobic exercise, 10-minute
balance exercise, 30 minute
cognitive dual-task training,
20-minute education
session, and a 10-minute
cool down. During each
sessions an accelerometer
counted steps and exercise
intensity.
Outcome measurementsCognitive functioning was
measured using the Mini
Mental State Exam(MMSE)
and modified Alzheimer’s
disease Assessment ScaleCognitive Subscale (ADASCog).

Results showed 24-weeks of combined
intervention improved cognitive
function and physical function in
patients with mild cognitive
impairments compared to controls.
Physical activity levels were positively
associated with improvements in
working memory function.

(Sáez de
Asteasu et al.,
2019)

This study aimed
to assess effects of
a multicomponent
exercise
intervention on
cognitive function
in older adults
during acute
hospitalization.

Level II
Design- Secondary
analysis of a singleblind randomized
clinical trial
Sample- 370
hospitalized patients
(aged ≥75 years)
from an Acute Care
of the Elderly (ACE)
unit.

Intervention- The
intervention consisted of a
multicomponent exercise
training program for 5–7
consecutive days (two 20minute sessions/day). The
usual care group received
physical rehabilitation when
needed.
Outcome measurementPatients were assessed with
the dual-task 6-meter Gait
Velocity Test (GVT) and
the Trail Making Test Part
A (TMT-A). Verbal fluency
ability was measured with
the Mini Mental State
Examination (MMSE) test.

Analysis showed that the physical
exercise provided significant benefits
over usual care in global cognitive
function, executive function, and verbal
fluency ability.

(Chang et al.,
2013)

To evaluate effects
of acute resistance
exercise on
multiple cognitive
measures in late
middle-aged adults
and assess if
general or selective
cognitive
improvements
occur.

Level III
DesignCounterbalanced
repeated-measures
experimental design.
Sample- Thirty
community-dwelling
adults (mean age =
58.1 ± 3.0 years).

Intervention- Participants
were administered five
different Stroop test
conditions before and after a
single bout of resistance
exercise and after a notreatment control.
Participants were tested on
three different occasions at
least 48 hours apart over a
10-day period. The
resistance exercise protocol
involved two sets of seven
exercises performed at 70%
of 10-repetition maximum,
with 30 and 60 seconds
between each set and each
exercise, respectively.
Outcome MeasurementsThe Stroop test was
specifically applied to
measure multiple cognitive
functions. The test consisted
of five conditions:
congruent, word, color,
neutral and incongruent. All
conditions included 50

Exercise resulted in significantly
enhanced performance across all Stroop
conditions when compared to the
control. Stroop incongruent
performance corresponded to the largest
positive influence compared to the
other four Stroop test conditions.
Results demonstrated that acute
resistance exercise facilitates general
cognition and has a more beneficial
effect on cognition that involves
executive control.

different stimuli. At
introduction, PAR-Q,
MMSE, IPAQ, and a health
questionnaire were
administered to measure
initial cognition and overall
health status. During
resistance training a heart
rate (HR) monitor was worn
to measure HR.

(Johnson et
al., 2016)

To evaluate
associations
between different
intensities of
physical activity,
upper- and lowerlimb muscle
strength and,
psychomotor
performance and
set-shifting
domains of
cognitive executive
function in older
adults.

Levell III
Design- Crosssectional cohort
study.
Sample- 188
community-dwelling
older adults (53.7%
female; mean age ±
SD 63.98±7.3 years)

Intervention- Participants
Light physical activity is associated
wore accelerometers for 7
with higher executive functioning in
consecutive days following older adults
their clinic visits. They
documented the time they
wore the accelerometer as
well as the duration and
reason accelerometers were
removed (non-wear time) in
their daily diary. For each of
the 7 days, accelerometers
registered amount of time
(min/day) participants spent
in light, moderate, and
vigorous activity.
Outcome MeasurementsDynamometers were used to
assess leg extension
strength. The Trail Maker
Tests were used to measure
psychomotor processing
speed. A revised version of
the Hopkins Verbal
Learning Test-Revised
(HVLT-R) was used to
screen for amnestic mild
cognitive impairment and

early Alzheimer’s disease
(AD).
Frequency, intensity, and
duration of Physical activity
was assessed using an
ActiGraph GT1M

(Lamb et al.,
2018)

To estimate effects
of moderate to
high intensity
aerobic and
strength exercise
on cognitive
impairment in
people with mild to
moderate
dementia.

Level II
Design- Multicenter
randomized
controlled trial with
masked investigator.
Sample- 494 people
with dementia. 329 in
aerobic and strength
exercise program
group and 165 were
assigned to usual
care control group.

Intervention- Usual care
plus four months of
supervised exercise and
support for ongoing physical
activity, or usual care only.
Interventions were delivered
in community gym
facilities.
Outcome MeasurementsFor cognitive performance,
the primary outcome was
score on the Alzheimer's
disease assessment scalecognitive subscale (ADAScog). Physical fitness was
measured with the sixminute walk test.

Moderate to high intensity aerobic and
strength exercise training programs
does not slow cognitive impairment in
people with mild to moderate dementia.
The exercise training program
improved physical fitness, but there
were no noticeable improvements in
other clinical outcomes.

(Coetsee &
Terblanche,
2017)

The purpose of this
study was to
compare effects of
resistance training,
high-intensity
aerobic interval
training and
moderate
continuous aerobic
training on
cognitive and
physical function
of healthy older
adults.

Level II
Design- Randomized
control trial.
Sample- Sixty-seven
inactive individuals
(55 to 75 years)

Intervention- Over a 16week period the RT group
performed upper and lower
body resistance exercises
using machines and free
weights for 10 repetitions at
50%, 75%, and 100% of the
participant’s repetition
maximum. After 8 weeks
the load for each set was
increased to 75%, 85% and
100%. The MCT group
walked continuously on a
treadmill at 70–75% of
maximal heart rate for 47
min. The HIIT group
performed four intervals of
4 min treadmill walking at
90–95% HRmax, with 3 min
active recovery periods at
70% HRmax.
Outcome MeasurementsCognitive function was
assessed with a Stroop task
and physical function with
the Timed-Up-and-Go

The HIIT group showed the greatest
practical significant improvement in
reaction time on the information
processing task. MCT group
participants had very large practical
significant improvements in reaction
time on the executive cognitive tasks.
MCT and RT proved to be superior to
HIIT for the enhancement of older
individuals' executive cognitive
function, whereas HIIT were most
beneficial for improvement in
information processing speed.

(TUG) and submaximal
Bruce treadmill tests.

Search Log
Date

Database

Search Terms

June, 28,2022

Google Scholar

Physical activity, Physical exercise, Mild cognitive impairment, cognition,
cognitive function, exercise, older adults, Aging adults, cognitive performance,
Mini mental State exam, Alzheimer’s, dementia,

July 12, 2022

Google Scholar

Physical activity, Physical exercise, Mild cognitive impairment, cognition,
cognitive function, exercise, older adults, Aging adults, cognitive performance,
fitness, Alzheimer’s, dementia,

September 3, 2022

Google Scholar

Physical activity, Physical exercise, cognition, cognitive function, , older adults,
cognitive performance, cardiorespiratory fitness, executive function

September 13, 2022

Google Scholar

Physical exercise, cognitive function, older adults, cognitive performance,
cardiorespiratory fitness, executive function

September 13, 2022

PubMed

Aerobic exercise, cognitive performance, cognitive improvement, cognitive
function, older adults

September 17, 2022

PubMed

High interval training, moderate intensity aerobic exercise, cognitive
performance, cognitive improvement, cognitive function, older adults, aging
adults, resistance training, combined training, dementia

Summary of Evidence
· Aerobic exercise showed the most overall improvement in cognition and cardiorespiratory
fitness: (Angevaren et al., 2008), (Baker et al., 2010) (Miller et al., 2011)
· Combining resistance training and aerobic exercise was beneficial to cognitive performance
(Kelly et al., 2014)
· Long-term physical activity intervention (At least 6 months) showed most improvement in
cognition (Baker et al., 2010) (Miller et al., 2011) (Lautenschlager et al., 2008)
· Multiple day programs at least 30 minutes- 45 minutes showed beneficial improvement (Miller
et al., 2011)
· Moderate- to high-intensity physical activity showed most beneficial change in cognition
(Biazus-Sehn et al., 2020) (Lamb et al., 2018) (Coetsee & Terblanche, 2017)
· Executive control, working memory and attention showed most improvement
Clinical implications
· Combined aerobic and resistance training is the best clinical implementation to slow cognitive
decline
· Prescribing physical activity plans that are multiple days a week for at least 30 minutes should
be considered
· Structure of the physical activity plan should be individualized to the patient
· Physical activity can be implemented to aid cognitive impaired individuals
· Cognitive improvements may allow older adults with cognitive impairment to perform task of
daily living more independently
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